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The tools: The tools: 
HyalellaHyalella toxicity testtoxicity test

Briefly:  Bring sediment in to the lab, add Briefly:  Bring sediment in to the lab, add 
HyalellaHyalella, count survivors after 10 days., count survivors after 10 days.
In use in U.S. since at least 1984.In use in U.S. since at least 1984.
Nationally standardized protocols, Nationally standardized protocols, 
routinely used by many labs throughout routinely used by many labs throughout 
U.S.U.S.
One of two species used for freshwater One of two species used for freshwater 
sediment testing (the other = sediment testing (the other = ChironomusChironomus).).



The tools: Sediment chemistryThe tools: Sediment chemistry
Sediment analyses for Sediment analyses for organochlorinesorganochlorines, , 
organophosphates, and metals all with fairly organophosphates, and metals all with fairly 
routine methods.routine methods.
Sediment analyses for Sediment analyses for pyrethroidspyrethroids possible possible 
since at least 1992.since at least 1992.
PyrethroidPyrethroid analytical methods published, but no analytical methods published, but no 
standard methods promulgated by EPA.standard methods promulgated by EPA.
At least a half dozen (and probably more) At least a half dozen (and probably more) 
academic and governmental labs analyze for academic and governmental labs analyze for 
pyrethroidspyrethroids routinely.routinely.
Commercial lab capability is minimal because of Commercial lab capability is minimal because of 
no prior market demand.no prior market demand.



PyrethroidPyrethroid detection limits in detection limits in 
sedimentsediment

Thresholds for Hyalella acute toxicity (simplified by assumptions):
Cypermethrin, bifenthrin, lambda-cyhalothrin = 3 ppb
Deltamethrin = 6 ppb
Cyfluthrin, esfenvalerate = 8 ppb
Permethrin, fenpropathrin = 80 ppb

Watch the detection limits when monitoring sediment!
One commercial lab offering 25 ppb
All current and prior DPR monitoring at 10 ppb 

(efforts underway to reduce this limit)
Our state-sponsored monitoring at 1 ppb (expecting

it will soon be lowered further)



Results from Central Valley Results from Central Valley 
monitoring in monitoring in agag--dominated dominated 

water bodieswater bodies
Drawing on data from:

UCB studies for CALFED, Ag Waiver 
Phase 1, Ag Waiver Phase 2

Pacific EcoRisk coalition group 
monitoring

Pacific EcoRisk and UCB PRISM 
sampling

Analysis does not include SWAMP data



Frequency of Frequency of HyalellaHyalella sediment sediment 
toxicity in Central Valleytoxicity in Central Valley

0404--0505
0404--0505
0404--0505
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414128283232UCBUCBAW 1AW 1
333324243333UCBUCBCalfedCalfed
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Distribution of toxicity by Distribution of toxicity by 
water body type water body type (UCB data only)(UCB data only)

33334242Unnamed ditches/drainsUnnamed ditches/drains
19192121Named ditches/drainsNamed ditches/drains
0066CanalsCanals

12123333SloughsSloughs

15153333Creeks excludingCreeks excluding
westsidewestside tribstribs

31314242CreeksCreeks
991111RiverRiver

% toxic% toxic# # smplsmplTypeType



Identifying the contributors to Identifying the contributors to 
sediment toxicity: Sediment sediment toxicity: Sediment TIEsTIEs

EPA releasing sediment Toxicity EPA releasing sediment Toxicity 
Identification Evaluation (TIE) procedures Identification Evaluation (TIE) procedures 
in Fall ’05 (likely to target only broad in Fall ’05 (likely to target only broad 
categories like organics or metals)categories like organics or metals)
Several local labs developing procedures Several local labs developing procedures 
specific for specific for pyrethroidspyrethroids.  We anticipate .  We anticipate 
testing in summer 2005 statetesting in summer 2005 state--sponsored sponsored 
sampling.  Broad availability in 2006.sampling.  Broad availability in 2006.



Identifying the contributors to Identifying the contributors to 
sediment toxicity: TU analysissediment toxicity: TU analysis

Toxicity Unit (TU) = Actual conc. in sediment
Published Hyalella LC50 conc.

TUs calculated on an organic carbon normalized basis

Hyalella LC50s for pyrethroids measured in Weston lab
using 3 Central Valley sediments.



What What analytesanalytes exceed 0.5 TU?exceed 0.5 TU?

<0.25<0.2500CyfluCyflu, , CyperCyper, Delta, Delta
0.70.733PermethrinPermethrin

1.81.855EsfenvalerateEsfenvalerate

2.52.588LambdaLambda--cyhalcyhal..
13.313.31212BifenthrinBifenthrin
????????????ChlorpyrifosChlorpyrifos
0.50.511EndrinEndrin
0.020.0200DieldrinDieldrin
0.30.300BHCBHC
0.30.300MethoxychlorMethoxychlor

<0.01<0.0100EndosulfanEndosulfan
0.10.100DDT, DDD, DDEDDT, DDD, DDE

Maximum TUMaximum TU# # smplsmpl >0.5>0.5
(out of 108)(out of 108)

CompoundCompound
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All agricultural samples All agricultural samples 
combinedcombined
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Grand totals from all our Grand totals from all our 
agriculturalagricultural

sediment samplessediment samples
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Sediment Focus Group issuesSediment Focus Group issues

Group recommends use of only Group recommends use of only HyalellaHyalella
survival endpoint (not growth) for ILP survival endpoint (not growth) for ILP 
monitoring.monitoring.
Consensus among group is that chemical Consensus among group is that chemical 
analysis should be done on samples analysis should be done on samples 
demonstrating toxicity.  Details remain to demonstrating toxicity.  Details remain to 
be resolved, and implementation should be resolved, and implementation should 
wait until 2006 irrigation season.wait until 2006 irrigation season.



Sediment chemistry issues to be Sediment chemistry issues to be 
resolvedresolved

Toxicity threshold for chemical analysis (<80% Toxicity threshold for chemical analysis (<80% 
survival?).survival?).
Should be phased analyses, possibly with Should be phased analyses, possibly with 
pyrethroidspyrethroids and organophosphates in first and organophosphates in first 
phase, and phase, and organochlorinesorganochlorines and metals in later and metals in later 
phase(sphase(s).).
Costs about $300/sample for Costs about $300/sample for pyrethroidspyrethroids and and 
$200 for each of the other groups.$200 for each of the other groups.
No commercial lab capability yet demonstrated No commercial lab capability yet demonstrated 
for for pyrethroidspyrethroids though a couple labs are on the though a couple labs are on the 
verge of offering the capability.verge of offering the capability.


